In recent years, the Maker Movement (MM) and 3D printing (3DP) technology has generated much discussion regarding the next industrial revolution and the integration of mass customization (Tanenbaum, Williams, Desjardins, & Tanenbaum, 2013) . As individuals increasingly engage in making rather than simply consuming, the Maker Movement has emerged as an expression of individuals designing and producing creations (Peppler & Bender, 2013) . Individuals are now able to create their own one of a kind projects that can easily be replicated in the presence of their own home. Danit Peleg was one design student who created an entire fashion collection prototyped using a 3D printer (Grain, 2015) . The customization capabilities in 3DP have created a new class of technology. As a result, individuals no longer need to identify themselves as mere consumers that search for a product on shelves and hope that the product already exists aligning to their preference. Instead, individuals may bypass the traditional manufacturing processes and save time in creating original designs or customized prototypes (Tanenbaum et al., 2013) . Scholars have stated that makers today are becoming more independent and influential in reshaping the perceptions of additive manufacturing technology (Tanenbaum et al., 2013) and the adaptation of mass-customization. Currently, 3DP technology has been explored in the textile, apparel, and jewelry markets (Yap & Yeong, 2014) . A variety of e-commerce platforms have emerged in featuring 3DP customization and prototyping services (e.g., shapeways.com, sculpteo.com, and i.materialise.com). These 3DP platforms focus on customized products including wearable product design. Considering the limited research conducted regarding 3DP products in e-commerce, the aim of this study was to explore the perceptions of wearable accessory Shapeways' designers using 3DP.
Qualitative semi-structured interview methods were applied to this research. Questions were developed to address the designers' perceptions and challenges in areas including 3DP application in jewelry-making, 3DP material, 3D modeling software, and their roles in 3DP advancement. Purposive sampling method was used to select sixteen participants from Shapeways.com that have varying levels of experience (e.g., industry employment, college-level training, self-taught) in 3DP and a variety of backgrounds including architecture, mechanical engineering, art, game design, industrial engineering, and fashion. Web-based interviews were audio-recorded, transcribed, and analyzed using thematic coding. The participants were current 3DP wearable accessory designers ranging between the ages of 22 and 45 (12 male and 4 female participants) from Australia, Asia, Europe, and North America.
Participants shared that "3D printing is easier… It's less labor intensive… you can design tons of iterations…made relatively quickly…. I find it very easy, very accessible, and also not expensive" in comparison to traditional jewelry-making methods. An exemplar for this St. Petersburg, Florida perspective was "It's more like a modeling thing going on, where you fiddle around with software instead of, you know, melting metal and all kinds of dangerous stuff, and also, you need far less equipment so I think it's a factor thing or something, easier to do than the traditional ways of modeling." Participants shared further insights on material and software preferences, the designers' 3DP role, and the future of 3DP.
The key findings of this study are the following: 1) Participants perceived 3DP to be low-labor computer work that lends itself towards using inexpensive easy-to-use plastics over steel and ceramic due to material tolerances. 2) Participants conveyed that Rhino 3D was the most efficient CAD program due to quickness of producing designs compared to Blender which takes longer due to too many program options. 3) Although participants indicated learning the software was easy, there were distinct learning curves in conceptualization of designs in the computer which was moderately difficult. Adapting to dimensions and material tolerances in various designs was considered very difficult. 4) For jewelry design, rings were described as relatively easy to create due to simple geometry, and necklaces were difficult (e.g., tiny details, timeconsuming manual sculpting, and multiple material usages). 5) Overall, participants expressed that entering the field of 3DP in jewelry design was not difficult, and improved printers would be beneficial to ensure product quality. Most participants also believe that 3DP will eventually become the mainstream in digital fabrication. The results from this study suggest the need for 3DP educational programs as well as consideration for designers' preferences for certain software and materials for learning ease. Also, trouble-shooting literature should be produced to address material intolerances and dimension problems. Furthermore, designers expressed an interest in more affordable higher quality printers. Future studies should further examine the differences within various age groups, gender, educational and industry backgrounds, and levels of 3D modeling experiences. A limitation to this study was the sample size, and an avenue for future exploration is to conduct research with South American participants.
